Introduction
============

Injuries represent a major public health problem associated with considerable health care expenditures in many countries, particularly in the developing world ([@B1]--[@B2]). Almost 16 thousand people die from injuries every day worldwide ([@B1]). Injuries occur in all age and income groups and their incidence varies substantially between countries ([@B3]). Despite survival of trauma patients has substantially improved over the years in most parts of the world external causes of death are still among the main killers in the countries of the former Soviet Union ([@B4]--[@B5]).

Elderly have an increased risk for trauma given their partly impaired motor and cognitive functions combined with increasing demands of the modern society ([@B6]--[@B8]). The proportion of elderly patients seen in trauma units is rapidly increasing in all parts of the world ([@B9]). Most of the patients in the age-group 70 yr or more are women ([@B10]). Trauma in the elderly population is associated with higher mortality than among middle-aged patients due to age-related factors, such as decreased physical reserves, underestimation of injury severity, preexisting comorbidity, and insufficient ability for systemic compensation ([@B11]--[@B12]). Besides, higher case fatality, elderly patients have on average more complications and longer hospital stays than their younger counterparts ([@B13]--[@B16]).

Most elderly patients with injuries get their traumas at home ([@B17]) followed by streets and highways, work, off-road, farm and under unknown circumstances, although there is a considerable variation between countries in the place of trauma depending on the peculiarities of lifestyle of the elderly and preventive measures ([@B18]).

World population is getting older with elderly people gradually becoming a substantial part of the population ([@B19]). While in 1950, only 8% of the world population was 60 yr or older, by 2050 this proportion is projected to reach 22% accounting for more than two billion people already in 2015 ([@B20]--[@B21]).

Kazakhstan is a former Soviet republic, which became an independent state in 1991. Life expectancy in Kazakhstan is among the lowest in the European WHO region with one of the greatest gender gaps in the world: 63.6 yr for men and 73.5 yr for women in 2009 ([@B22]). External causes of death are the third main killers in Kazakhstan with 102.5 deaths per 100 000 in 2011 ([@B23]). Moreover, Kazakhstan has the highest mortality from traffic injuries in the world -- 30.6 per 100 000 compared to 25.2 in Russia, and 5.0 in Norway ([@B24]).

Kazakhstan is classified as a country with accelerated aging with a population of elderly increasing from 6.7% in 1999 to more than 25% by 2050 ([@B25]). Given rapid aging of the Kazakhstan population combined with high rates of death from external causes particularly in urban settings makes prevention of injuries particularly among the elderly one of the most urgent tasks for public health authorities. Effective prevention is possible only when there is a clear understanding of the pattern and underlying factors of the problem. However, the information about injuries in Kazakhstan is very scarce. We identified only one publication on this topic based on Kazakhstani data, but it covered only road traffic accidents ([@B26]) warranting further research.

We studied epidemiology of injuries among elderly in a typical urban Kazakhstani setting during a three-year period.

Materials and Methods
=====================

This descriptive study was conducted in a city of Semey (former Semipalatinsk), which is a typical middle-sized urban setting in East Kazakhstan. Semey is an industrial city known for being a test site for Soviet nuclear weapons until the early 1990s. The population of Semey was 335.4 thousand in 2013 ([@B27]).

Data on all cases of injuries, which occurred in the city of Semey between 1 Jan 2010 and 31 Dec 2012 and required medical attention, were collected from the medical records at the Semey emergency medical service hospital and all emergency units which serve the whole city. Only cases in the age-group 60 yr or more were selected for this study. This age limit was selected because of low life expectancy in Kazakhstan, particularly among men ([@B23]). The following information was extracted from the medical files: age, gender, ethnic background, date of admission, diagnosis, location of injury, and type of injury. Diagnoses were identified through the International Classification of Diseases, 10th edition (ICD-10), Chapter XIX "Injury, poisoning and certain other consequences of external causes" (Codes S00-T98). Causes of trauma were identified through Chapter XX "External causes of morbidity and mortality" (Codes V01-Y98) of ICD-10. We present data for the main groups of ICD-codes in Chapters XIX and XX. Cases with multiple injuries are presented as a separate group. Moreover, we present the data by ethnic background and by place where the injury occurred.

Data on all traumas are presented as absolute numbers and proportions. Continuous variables with non-Gaussian distribution were presented as medians, the first, and the third quartiles (Q1 and Q3, respectively). Data on population size for calculating incidence rates were obtained from t**he** Agency of Statistics of Kazakhstan and from the Department of Statistics of East Kazakhstan ([@B27]--[@B28]).

The study was approved by the Ethical Committee of the Semey State Medical University.

Results
=======

Altogether, there were 6065 injuries during the study period. Sixty-seven percent of them occurred among women. Median age of men was 68 yr (Q1=62, Q3=73). Corresponding numbers for women were 71 year (Q1=64, Q3=76).

The overall incidence of injuries among the elderly in the study setting progressively increased from 4746.6 per 100000 in 2010 to 5577.7 per 100000 in 2012. By localization of injury, categories S50-S59 (injuries to the elbow and forearm), S40-S49 (injuries to the shoulder and upper arm) and S80-S89 (injuries to the knee and lower leg) were the most common and comprised 17.3%, 15.5% and 14.6% of all injuries, respectively in the study population. Gender-specific incidences by year and location of trauma are presented in [Table 1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}.

###### 

Absolute numbers of injuries by localization and incidence rates per 100000 among ≥ 60 yr old women in Semey, Kazakhstan

  **ICD-10 code**                                                         **2010**   **2011**   **2012**                   
  ----------------------------------------------------------------------- ---------- ---------- ---------- -------- ------ --------
  S00-S09: Injuries to the head                                           19         75.3       7          27.2     7      26.5
  S10-S19: Injuries to the neck                                           0          0          0          0        0      0
  S20-S29: Injuries to the thorax                                         108        428        113        438.6    162    613.1
  S30-S39: Injuries to the abdomen, lower back, lumbar spine and pelvis   34         134.8      32         124.2    28     105.9
  S40-S49: Injuries to the shoulder and upper arm                         200        793.0      203        788.0    247    934.8
  S50-S59: Injuries to the elbow and forearm                              261        1034.9     274        1063.6   298    1127.8
  S60-S69: Injuries to the wrist and hand                                 110        436.1      123        477.4    151    571,5
  S70-S79: Injuries to the hip and thigh                                  138        547.2      145        562.8    193    730.4
  S80-S89: Injuries to the knee and lower leg                             207        820.8      201        780.2    215    813.7
  S90-S99: Injuries to the ankle and foot                                 124        491.7      120        465.8    164    620.6
  T20-T32: Burns and corrosions                                           23         91         17         66.0     24     90.8
  T33-T35: Frostbite                                                      4          15.9       6          23.3     8      30.3
  Injuries to several segments                                            21         83.3       40         155.3    38     143.8
  Total                                                                   1249       4952.6     1281       4972.4   1535   5809.5

###### 

Absolute numbers of injuries by localization and incidence rates per 100000 among ≥ 60 yr old men in Semey, Kazakhstan

  **ICD-10 code**                                                         **2010**   **2011**   **2012**                  
  ----------------------------------------------------------------------- ---------- ---------- ---------- -------- ----- --------
  S00-S09: Injuries to the head                                           12         86.3       10         69.9     9     61.3
  S10-S19: Injuries to the neck                                           0          0          2          14.0     0     0
  S20-S29: Injuries to the thorax                                         101        726.4      132        923.1    162   1102.9
  S30-S39: Injuries to the abdomen, lower back, lumbar spine and pelvis   10         71.9       4          27.9     10    68.1
  S40-S49: Injuries to the shoulder and upper arm                         94         676.1      93         650.3    101   687.6
  S50-S59: Injuries to the elbow and forearm                              56         402.8      77         538.5    85    578.7
  S60-S69: Injuries to the wrist and hand                                 84         604.1      87         608.4    109   742.1
  S70-S79: Injuries to the hip and thigh                                  60         431.5      57         398.6    68    462.9
  S80-S89: Injuries to the knee and lower leg                             89         640.1      79         552.4    95    646.7
  S90-S99: Injuries to the ankle and foot                                 59         424.3      50         349.6    85    578.7
  T20-T32: Burns and corrosions                                           22         158.2      15         104.9    10    68.1
  T33-T35: Frostbite                                                      3          21.6       13         90.9     8     54.5
  Injuries to several segments                                            18         129.4      15         104.9    16    108.9
  Total                                                                   608        4372.8     634        4433.6   758   5160.7

By cause, most injuries resulted from falls (W00-W19, 82.2%) followed by exposure to inanimate (W20-W49) and animate mechanical forces (W50-W64). Injuries of pedestrians in traffic accidents comprised 1.5% of all injuries. Gender-specific incidences by year and cause of trauma are presented in [Table 3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}.

###### 

Absolute numbers of injuries by reason and incidence rates per 100000 among ≥ 60 yr old women in Semey, Kazakhstan (2010--2012)

  **ICD-10 code**                                                                                     **2010**   **2011**   **2012**                   
  --------------------------------------------------------------------------------------------------- ---------- ---------- ---------- -------- ------ --------
  V01-V09: Pedestrian injured in a transport accident                                                 9          35.7       27         104.8    25     94.6
  V10-V19: Pedal cyclist injured in transport accident                                                10         39.7       2          7.8      11     41.6
  V20-V29: Motorcycle rider injured in transport accident                                             1          4.0        0          0        0      0
  V70-V79: Bus occupant injured in transport accident                                                 0          0          0          0        4      15.1
  V80-V89: Other land transport accidents                                                             0          0          0          0        0      0
  W00-W19: Falls                                                                                      1048       4155.6     1103       4281.5   1319   4992.1
  W20-W49: Exposure to inanimate mechanical forces                                                    86         341.0      78         302.8    75     283.9
  W50-W64: Exposure to animate mechanical forces                                                      60         237.9      44         170.8    66     249.8
  W75-W84: Other accidental threats - breathing                                                       1          4.0        0          0        0      0
  W85-W99: Exposure to electric current, radiation and extreme ambient air temperature and pressure   0          0          0          0        0      0
  X00-X09: Exposure to smoke fire and flames                                                          3          11.9       2          7.8      1      3.8
  X10-X19: Contact with heat and hot substances                                                       21         83.3       14         54.3     21     79.5
  X30-X39: Exposure to forces of nature                                                               5          19.8       5          19.4     7      26.5
  X60-X84: Intentional self-harm                                                                      0          0          0          0        0      0
  X85-Y09: Assault                                                                                    5          19.8       5          19.4     5      18.9
  Y10-Y34: Event of undetermined intent                                                               0          0          1          3.9      1      3.8
  Total                                                                                               1249       4952.6     1281       4972.4   1535   5809.6

###### 

Absolute numbers of injuries by reason and incidence rates per 100000 among ≥ 60 yr old men in Semey, Kazakhstan (2010--2012)

  **ICD-10 code**                                                                                    **2010**   **2011**   **2012**                  
  -------------------------------------------------------------------------------------------------- ---------- ---------- ---------- -------- ----- --------
  V01-V09: Pedestrian injured in transport accident                                                  4          28.8       15         104.9    13    88.5
  V10-V19: Pedal cyclist injured in transport accident                                               2          14.4       3          21.0     6     40.8
  V20-V29: Motorcycle rider injured in transport accident                                            2          14.4       2          14.0     1     6.8
  V70-V79: Bus occupant injured in transport accident                                                0          0          0          0        2     13.6
  V80-V89: Other land transport accidents                                                            1          7.2        1          7.0      0     0
  W00-W19: Falls                                                                                     457        3286.8     476        3328.7   585   3982.8
  W20-W49: Exposure - inanimate mechanical forces                                                    75         539.4      72         503.5    79    537.9
  W50-W64: Exposure - animate mechanical forces                                                      34         244.5      30         209.8    45    306.4
  W75-W84: Other accidental threats - breathing                                                      0          0          0          0        0     0
  W85-W99: Exposure - electric current, radiation and extreme ambient air temperature and pressure   1          7.2        0          0        0     0
  X00-X09: Exposure -- smoke, fire and flames                                                        4          28.8       0          0        1     6.8
  X10-X19: Contact with heat and hot substances                                                      16         115.1      13         90.9     9     61.3
  X30-X39: Exposure - forces of nature                                                               3          21.6       12         83.9     8     54.5
  X60-X84: Intentional self-harm                                                                     0          0          2          14.0     0     0
  X85-Y09: Assault                                                                                   8          57.5       7          49.0     9     61.3
  Y10-Y34: Event of undetermined intent                                                              1          7.2        1          7.0      0     0
  Total                                                                                              608        4372.8     634        4433.6   758   5160.7

Fifty percent of all injuries occurred among ethnic Russians while 47.4% of injuries occurred in ethnic Kazakhs. Most injuries (51.9%) occurred at home, on a street (39.4%) and in yards next to home (5.2%).

Discussion
==========

This is the first paper describing epidemiology of traumas among elderly in Central Asian republics of the former Soviet Union in details to the best of our knowledge. Semey is a typical city of Kazakhstan regarding living conditions of the elderly, their day-to-day activities and preventive measures taken by the society which allows us to generalize the results of the study to other middle-sized urban settings in Kazakhstan, although generalization to either rural areas or other Central Asian countries is not recommended because of considerable socio-economic differences between countries and between urban and rural areas.

The results demonstrate a considerable an increase in the incidence of injuries during the study period in both men and women while in most other countries there is a steady decrease in both incidence of and mortality from injuries. Although, our findings on the distribution of injuries by location and circumstances of are generally in line with the results of the most of the studies conducted in neighboring countries, direct comparisons are difficult due to different definitions of elderly across the studies. Although, there is no universal definition of the elderly population the United Nations suggest 60 yr of age as the lower limit of the older population ([@B29]). Although, the age-cutoff is greater in most of the studies conducted in Europe and Asia, we consider our cutoff acceptable given low life expectancy particularly among men in Kazakhstan ([@B22]).

One of the advantages of this study is the fact that we included all patients in all clinics serving the city and manually went through all medical files to verify the diagnoses according to ICD-10 and studied circumstances around injury to assure the quality of V-codes in the classification of injuries. However, in a small proportion of cases the information on the place where injury outside the home occurred was missing. Moreover, exact information on the address where injury occurred if it occurred on the street limiting our opportunities for the identification of dangerous crossroads, pavements or other places for further action.

The overall incidence of injuries in the Republic of Kazakhstan was 4075.8 per 100000 of population in 2007, which is 21.7% lower than what was reported during the last year of the Soviet period (5204.8 cases per 100000 population in 1990). However, the mortality resulting from injuries during this period increased by 45.6% (145.2 per 100000 population in 2007 compared with 103.5 per 100000 population in 1990 ([@B30]). These rates are considerably higher than in other Central Asian republics and more than four times as high as the EU15 average. In 2009, mortality from external causes in Kazakhstan was the third highest in the WHO European Region after Russia and Lithuania ([@B22]). The proportion of elderly patients among all trauma patients increases in most countries ([@B31]), but our findings on the increase of the incidence of injuries among elderly in the city of Semey should increase awareness of regional and national public health authorities in Kazakhstan.

The observed increase in the incidence of traumas among the elderly is not in line with the overall injury statistics in both regional and national levels during the study period. While the regional data for East Kazakhstan show a reduction in the incidence of injuries from 4873.8 in 2010 to 4693.0 in 2012, the corresponding rates for the whole country are 3865.3 per 100000 and 3615.6 per 100000 ([@B32]). While the rates of injuries among the elderly tend to decrease in Western Europe, in many other countries it remains stable ([@B33]--[@B36]). There is no official statistics of injuries for the elderly in Kazakhstan, but our data should raise awareness of the fact that officially reported data may mask an alarming trend in certain population groups.

Epidemiological studies from many countries show a predominance of women in among elderly with injuries ([@B37]--[@B39]) with few exceptions where the incidence of injuries in men is greater ([@B40]). In our study, confidence intervals for overall incidence rates for all years for men and women overlap suggesting no significant gender differences although incidences for the most common gender-specific injuries (S50-S59 for women and S20-S29 for men) reached the level of statistical significance. This study demonstrates that the injuries of the elbow and forearm are the leading localizations of trauma among women and in the full sample. This finding corresponds to the national data for all ages, which show that the most common injury in Kazakhstan is the injury of the upper extremities accounting for 33.4% of all injuries ([@B41]). Incidence of injuries of the forearm increased from the 1950s until the 1990s then it leveled off and started to decline ([@B42]). This was not the case for our study setting during the study period. Some researchers suggest that poor prevention and treatment of osteoporosis may be an important contributor to the injuries among the elderly ([@B43], [@B44]). Although, the incidence of most injuries in Semey increased from 2010 through 2012, the incidence of head injuries substantially decreased particularly among women. Similar trend was observed, for example, in Canada where head injuries were common ([@B45]).

In spite of the fact that proportions of injuries among ethnic Kazakhs and ethnic Russian are similar (47.3% vs. 49.8%). These findings suggest that Russians may be at greater risk of injuries, because Russians constitute only 27.8% of the total population of Semey. There is no official statistics on the distributing of ethnic groups among the elderly, thus we cannot test our hypothesis on ethnic variations in the incidence of injuries in Semey.

Most of the injuries in our study occurred at home. Moreover, this proportion increased during the study period (data not shown). The proportion of traumas at home varies also across age-groups ([@B46]). Types of housing vary considerably between and within countries warranting further research on circumstances around traumas at home in the study area.

Similarly to most other settings, the most common mechanism of injury in our study was falls. The elderly are particularly susceptible to significant injury from falls. More than 6% of all falls result in fractures and from 10% to 30% result in significant injury ([@B47]). Semey is located in East Kazakhstan -- an area with hot summers and cold winters. Poor conditions of the pavements covered with ice and snow during the cold period, which lasts for more than 4 months, may contribute to the falls outside home. Environmental factors have been shown by others as important risk factors for falls ([@B48]). Further research is needed to identify risk factors for injuries and falls in particular in Kazakhstan.

This study includes only those injuries registered at medical institutions. This implies that our data may underestimate the real incidence of injuries. However, the degree of underestimation is small since most of traumas, which required medical attention, are generally attended by either ambulance service or other parts of the health care system. Another limitation of this study is its descriptive nature, which does not allow making conclusions about factors, which increase the risk of injury in the study population. However, the first step, which is need for development of preventive program, is a thorough description of the problem and our study contributes to this step.

Conclusion
==========

The incidence and the absolute number of injuries among elderly in the study setting increased during the study period in both men and women. Given that the population of Kazakhstan is getting older, injuries are expected to require more attention from the public health professionals and health authorities. More than a half of injuries among elderly occur at home warranting measures directed at development of safe home environment. More than four-fifths of traumas, which require medical attention in the study population, resulted from falls making this cause of injury the first target for preventive measures.
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